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journa l homepage : www.e lsev ie r . com/ loca te / rmedLETTER TO THE EDITORComment on tiotropiumThe article by Adams et al.1 is flawed due to incorrect
statistical analysis, in their use of analysis of covariance.
This compares the means of normal populations assuming
equal unknown variances. The Central Limit Theorem
justifies the normality assumption for inferences on means,
but unknown do not have to be homogeneous. This makes
the analysis of covariance unsuitable for general mean
comparison.
As Linnik2 has shown that two-sample t-statistics based
on their standard deviations and the difference between
their sample means do not exist when variances are
unknown, this problem is not avoided by futilely3 testing for
the equality of variances. Nor is it circumvented by avoiding
normality using nonparametric rank tests such as the Wil-
coxon test. Being a comparison of distributions, these rank
tests say nothing about the means if significant and are
biased to one side4 in a two-sided test.
Tsakok5 has solved the BehrenseFisher problem of
comparing the means of normal populations with unknown
variances at exact significance levels. It is also shown5 to be
more effective in detecting significant mean differences
even with unknown equal variances. Its exposition6 is
available.
The software GSP implements the Tsakok technique, and
is used to compare means at 0.02 (one significant figure)
significance level per pair.
For Table 3,1 there are significant mean differences
between the tiotropium group and placebo in their St
George Respiratory Questionaire (SGRQ) total score and
their rescue medication at 3-week follow-up. The attention
given to the data means that they deserve correct analysis.0954-6111/$ - see front matter ª 2010 Elsevier Ltd. All rights reserved
doi:10.1016/j.rmed.2009.10.033The Tsakok articles are reprinted7 with further results.
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